Understanding the relationship between Plasmodium falciparum growth rate and multiplicity of infection.
Natural infections with Plasmodium falciparum are often composed of multiple concurrent genetically distinct parasite clones. Such multiclonal infections are more common in areas of high transmission, and the frequency of multiclonal infection also varies with age. A number of studies have suggested that multiclonal infection predicts the risk of subsequent clinical malaria. The multiplicity of infection is determined by the rate of new infections, the number of clones inoculated at each mosquito bite, and the duration of infections. Here, we used a mathematical modeling approach to understand how variation in the growth rate of blood-stage parasites affects the observed multiplicity of infection (MOI), as well as the relationship between the MOI and the risk of subsequent malaria. We then analyzed data from a study of multiclonal infection and malaria in an malaria-endemic area in Tanzania and show that the proportion of multiclonal infections varies with age and that the observed relationship between multiclonal infection and subsequent clinical events can be explained by a reduction in blood-stage parasite growth with age in this population.